Induction of urothelial cell proliferation by fibroblast growth factor-7 in RAG1-deficient mice.
Fibroblast growth factor-7 (FGF-7, keratinocyte growth factor, KGF) is a 163 amino acid glycoprotein synthesized and secreted by mesenchymal cells (e.g. fibroblasts/fibrocytes) in epithelial organs, thereby functioning as a paracrine mediator of epithelial cell proliferation. In the urinary bladder, FGF-7 is transported from the lamina propria across the urothelial basement membrane to where it ultimately binds to splice variants of the FGFR2 receptor present on the basolateral surface of transitional epithelial cells. We administered 100 micrograms/ml (i.p.) recombinant FGF-7 (rFGF-7) to RAG1-deficient mice (n = 3) for 7 days and observed a striking expansion of the urinary bladder urothelium. This expansion was characterized by a layer of stratified urothelium > 20 cells thick and by positive immunostaining for the proliferation marker Ki-67. In contrast, RAG1-deficient mice (n = 3) that received only buffer injection did not exhibit detectable urothelial expansion. rFGF-7 was detected by immunoblot analyses in the serum, but not in the urine, from RAG1-deficient mice that received the recombinant protein. Mice that have a targeted disruption in the gene encoding the V(D)J recombination activation gene RAG1 have small lymphoid organs with no mature B and T lymphocytes, due to the inability of cell progenitors to perform V(D)J recombination. The biological activity of FGF-7 in RAG-1 mice indicates that immuno-dependent mechanisms are not required for the induction of urothelial cell proliferation by this epithelial cell-specific growth factor.